

[51] Int. Q 7 




O07C2/62 


[12] lit fl* 




*r >f3 V 




[43]'**B 2000 ^ 3 M 8 0 


[11]^?F^ CN 1246467A 


[22]*t*B 1998.8.27 [21]*fl|# 98117815.4 




[71]* if A *B5ift'ffcX3iffl<£ig 




tttt 100029 4b^S8|lHKltilf^«¥ 6 # 












[72]«WA fa^X 






1 M 10 3* IftfflESfc 1 M 



[57] fffi 

te,&&5.i&mm%j-ioX: ~20ot:,.£j£ff;*j#o.i~ 

lOMPa.IIOftMM* 0.1-20 /hBt-SM^Wlt* 

2~5o w^T,^-a-^r«M?ft*3~6 w# 

3-6 Ig#^-»*#fc!l&fek,3t 
#fiE#T0f 40-95 #£?L3&0lg& 

ttfaftf^XW 1-60 -#BronstedBfcKJl.R0.3 
-15 K%«J— # Lewis KJ&ffffl/S,3S*0m Bronsted & 

Aia 3 .BF3gt#XF s ,»«fX^P.As.Sb^#Bio 



I 



CO 
CO 



u m g : 

200*C, #0.1 - lOMPa, &&"t *£&;#0.1 ~ 20'J>Hf *, >&*b&*fr*b 

^^'J4£)& , *#4M&f-#iMMfc#] &40 ~ 95* % ft— 
*L£;MMM*# #UUifl 1 ~ 60* % # — ^tBrOnsted^^^L0.3 ~ 15* % — # 

Lewis^WJ.^,. 

3MPa, >^iH-$*^4.(WHSV)^2-8'hHf 1 , ^^^#^^10-40. 

^#^45, JMfc4fc. frfc&jkfttfi&to&MtfMto* 

Al 2 0 3 -Si0 2 , Al 2 0 3 -MgCK Si02-Ti0 2 , Zx02-Ti02&fiifiX&&fa&M,frib#l* 

5. *J»*LfJ**.4^*Ut4b^r*, & + iLH*Ab4& * ft, 

#t&teH 2 S0 4 » HCK HN0 3 , HC1CMM ^^*L>T#^, £-t#T 
i)t^^^it^^H8_ n [AM 12 04o]» £- + A#Pi&Si, M^W&Mo, n#A#'0fr&, 
*0L#4*.5; /^^£#rtfb&&AlCl 3 * BF 3 il^XF 5 , ^-tX^P. As. Sbi&^- 
Bi. 

8. 4^;fc#WMU3l6tf)^ffc>3r*, ^-t^ri^^*f^BF3^^SbF 3 . 



* * - •••• • m 

96-98, ^ii.^^-^MON:94-96)^»^Reid^^, 4.— #M4fc4ft JUftfti* 

*>jb#*jl, e4r^**f-H^wtA**4b*j**it*fe» -t^Ms but. 

, ^^S! -t^'JUSP3,549,557, 3,644,565, 3,647,916, 3,917,738, 
4,384,161, 4,992,615, 5,516,962, 5,475,175, I^"M']CN1057641A#, 
j^6^-J- SURREY, HY, MCM#»ZSM/MJ4K 

2. mi&U &&&&&& *tttS0 4 *V** 
#j£L, *M£^#£*tlMfc4&, -kpZr0 2 , Ti0 2 , A1 2 0 3 #, 2L&^*)%: JPN 
01245853, JP5 1-6509 ; USP3 ,962,1 33 , USP4,1 16,880 , USP3,975,299 , 
GB1432720, GB1389237^. 

-fr*i5$S£— &hMF# #]*n5*SbF 5 , CF3SO3H, H 2 S0 4 , HF-SbF 5 , 
H 2 S0 3 F-SbF 5 , BF 3 ^fti|ME.Si0 2 . A1 2 0 3 ^- *l.^lL^4frA.^ J f'» Ji, 
#3 *•] # EP0043395A , EP0623388A1 , EP0645184A1 , CN10731275A , 
USP3,852,371, USP3,678,120, USP3,855,342, USP4,202,986, USP4,463,212, 
USP5,012,033, USP5,354,938, USP5,574,201, WO94/24075^ o 



4. 

AM, &&&M&JHM¥T&tttt4l&j6L', 9 JM-#]#*M*-7- 157443, 
CN1125639A, 1125640A, CN1184797A, JP7238040, JP7233098, JP7157443, 
EP561284A, USP5,324,881#. 

i£i*LA. Corma<#*£i£-&-iL(Catal. Rev. Sci. Eng. , 35(4), 483-570(1993)). ^3-&4£ 

*»BF 3 tt*MA#4fc#J, HMr^S^BF 3 ^>|fc, ^«*-»*«*^*L^««. 

200 °C, tf,i£lO~80'C, ^a>a^^0.1~10MPa, 4fci&0.5 ~ 3MPa, 
^i4(WHSV)^0.1~20'J>Bf 1 , ^2-8'hN- 1 , ^#^,#tb^2~50, 4fc&10~ 
40tfiMf T. #^**L/Jt-f-*t*3 ~ 6rt*#*#WlLi-MUfr3 ~ 6**4MM£tf 
*#-5-#H*ftS#]4Mk, ##4fc£f-WX.4*4fc*J &40 - 95^ % *Ut*. 
&#^&3UUi6*1~60*%#-- *fBrOnsted (B«fc) *5A3l0.3 ~ 15*% tf — 
*tLewis§£ (Life) 

-rm^j jiiftit^ m^L^^^m^^ # & #r **; mam 

3Lfa&Jk%fo%}-k°$M4Z. $&Jk. IMfctt, 4Mfc4MF» 
J,^4^A1 2 0 3 -Si0 2 . Al 2 0 3 -MgO> Si0 2 -Ti0 2 . ZrOz-TttMf* gr^Mjkig 



4k. %^^^MX^^^i^^^L^^t^A^A^A, 
fi?^R^?>100m 2 /g. 

*4LW^*«t**4Ut4fc**^fll4b*J t ^^tBrOnsted — £ A 
#^H 2 S0 4 , HCK HN0 3 > HC10 4 £l*3 ttiMM^SL *t#N&#.£ 
^.it^^H g _ n [AM, 2 0 4 o]> *tA^P^Si, M#Wi&Mo, n#A#-0h£, &&%4 
3.5 . ^J!L93 #BrOnsted&;$ & £ *L 

*^L9i W^^7^/^^MJ t #N)U*-4«r MUt ft A1C1 3 . BF 3 4il 
#XF 5 , # + X#P, As, Sbi&^Bi, ^^^^*f^BF 3 ^^-SbF 5 . 

*A4M. B**Llfcti ffhMcA.it, *4fc#*t*J*»ftL#-, ! &>\k&<fr*h 

LA#*«JLA*fc*->hLlt#-»MllO, ^jM£V7^V8. 

(1) . aWHh***,: ^«d*ip#*« (*«1SP^ 4A) 4ULft## 

(2) . 5%Trto&¥jJgL&n, 12^^«Jf^*«,*^iLflL», 
^^^B-^^^jft^^^^ja (£W Anaheim'*^)* A) 4£*l, *#iL£l8- 



x 0.2mm^OV-01^-f 5t^; #)HP-5890 ( tfc & ) fett^^f 

^t^^C 3 --C,2^^^> &i# &%50m * 0.2mm#OV-0l4,&J'f 

3*hm + tt4J$#^4A^ff*VHMf, 6*JmL*L+W£, P1-P5 
^H^4L, V6j&*SU£«, VlO^SMHB^Wl, V12, Vl^fEW, 



4tl 





T 


»«; 


1.82 


1-T# + #T*£ 


2.92. 




94.85 




11.62 




2.21 




57.70 




1.12 


JZLTt%-2 


27.76 



1 

— . ^Ml 0 ^ Wfl -HM£#]HPW-SbF 5 /Si0 2 #j 

HPW, TI5J)»^40ml7jCt, ft£ + ;fa/UOg*MU&JK. (-fr4H&&r , 
^&^#488;fc 2 /&, 3^^250-450**., T!*)), £60T:7Kj&jL*yft24<J> Bt 

ii^^^ji^-f-, #^*^tioor:»-f-24'hBt, #2>J#&g&&$.* 

^?25^%^^HPW/Si0 2 . L*t**W-«.4.^iLft*taat^. JLWBl, 
#iL£llTfr6$V3> V19. V7> V8£8J, ^H^-^V9^T^f, V11&H3. #10g 
Jl«? flriAlfr'frHPW/SiO^f- JLM H5 1 . * W V6^^P5>^i7 #0.2MPa, 
^T7tV5, V4, 7fiti±V10i^15rN 2 ^M.^15^^-/^, 4L&$LN 2 ^tiLf£ijeLM 
*5, 7f#^a^5^^J.150lC, #*t^HPW/Si02*»^*h3£6'J-Ht, 



iL&*5WHM|50TC, £«V4, ^V7, V8, /fj *L^#ft^*£##L*SbF 5 
6^HlO, ^^SbF 5 (^SACROS ORGANIC^ #J, &)^J-i£A^& H 
5, &£it*tWh|lU2*Bt, ^^^^5^S1I9J.30X:, ^^83V7. V8> 

*r^V5, V4, flN 2 #^*«A^AMtWiUA 

V2, V3. V4, ^t^^^i^*^4iftAwSL^«5. £j£*H&J&, :&I^V9, *T 
^VIK V12, V17, V13, V14. V15, £■ + V12^V14;$ ftJ&m , fr&]m&T& 

at, ^atfe^fc-it, ^.atai^laA, ^Jtiostf^^, ^mtfcvis 

fl733g(40ml)$ML#95 % H 2 S0 4 #4)Mfc*'J , ^^^^ttt^T^ T 

0.7MPaT, >faA.18.0g^l + #f 

£afc#']2 

SbF 5 -HPW/Si0 2 : #0.5g#^«t*.Hf^30ml*.t, *i A.9.5g4&*UMfc , £60X: 
7MUi**24*llt^, »£jfc-f-, #^A.^tl00X:^-f-24'J>Bt, #5'J-#^ 
& $ 5* % ^^HPW/SiQ 2 . &Jg-&JR £afc#'J 1 1 *B SJ >^$ME.jrt*fc 



Jift&SbFs. 



&2 







HPW(25%)-SbF 5 /Si0 2 




H 2 S0 4 
















30 








6.0 




2.0 








2.0 


J^frB.*) (MPa): 


3.0 








0.7 


^J*L'SlJ£. ( C ) 


30 








10 


,6j£Btls] ( 'hflfr ): 


20 


30 


40 


50 


2 




i fin 


100 


100 


100 


100 














c 5 


7.31 


2.99 


8.63 


4.02 


0.2 


c 6 


5.27 


2.49 


3.27 


2.77 


l.lO 


c 7 


7.31 


4.36 


5.14 


4.12 


2.80 


c 8 


74.16 


73.39 


67.61 


70.07 


63.80 




5.92 


16.73 


13.21 


18.99 


31.40 


TMP* 


38.39 


51.66 


46.42 


51.12 


46.08 


C 8 #*£ 


0.00 


0.00 


0.00 


0.00 


0.00 



*4L2*mMfcM^¥&A*fc. feJ***Nr*##.: 2,2,4— 
2,2,3— ^f^^,, 2,3,4— JLfJ^Ufc, 2,3,3— 




$3 



4SH£#J SbF 5 -HPW ( 5 % ) /Si0 2 





30 










2.0 








(MPa): 


3 0 








j£Lm>&& (°c) 


30 


















t^f#^#- ( ^: % )• 


100 


100 
















c 5 


3.34 


4.92 


2.48 


5.46 


c 6 


2.79 


2.91 


2.01 


1.62 


c 7 


4.42 


4.01 


2.57 


2.01 


c 8 


75.81 


69.24 


64.01 


62.88 




13.57 


18.91 


27.29 


28.06 


TMP 


53.23 


49.14 


42.24 


33.42-,, 


C 8 #*£ 


0.00 


0.00 


0.53 


1.00 


&4 




SbF 


s-HPW (25%)/SiO 
















30 


7 


15 


40 




0.2 


2 


2 


15 


£L&J£jj (MPa): 


3.0 


3.5 


8.0 


4.0 


iLaaA (°o 


0 


100 


30 


50 




10 


10 


10 


10 


T*M*4fc* (*% ): 


80.0 


100 


96 


93 


^Ltiaji/^^" (t% ): 










c 5 


2.01 


1.05 


2.70 


1.25 


c 6 


4.85 


2.42 


3.10 


2.21 


c 7 


1.16 


3.58 


0.44 


1.55 


c 8 


68.42 


66.55 


69.58 


60.57 




22.98 


22.75 


20.44 


34.41 


TMP 


33.23 


44.03 


40.44 


39.25 


C 8 ^^ 


0.00 


0.00 


0.00 


0.00 



7 



%l5 



1 p- I x-» /I W 


HPW (25%>-SbF5^'^A 














30 










2.0 








$L£L&.ji (MPa> 


3.0 








C IT } 


30 










20 


30 


40 


50 


T»F4Nfc#- ( * % ): 


100 


100 


92 


90 












c 5 


5.22 


3.68 


3.69 


1.67 


c 6 


4.00 


4.23 


2.61 


1.20 


^7 


6.09 


6.41 


2.72 


0.72 


c 8 


69.52 


75.20 


59.80 


60.80 




15.26 


10.06 


29.01 


35.53 


TMP 


51.88 


49.34 


40.93 


37.96 


C 8 #^ 


0.00 


0.00 


0.75 


1.65 



£50*^5% ^H 2 SO 4 7K^t* I ^10gfeL^JK., -F60T:*$£t)&*24'h 
Bt^, #A.100T:^ffit^l5'hB4-, #]#H 2 S0 4 #&*;$25* %<tf>Tt^ 
H 2 S0 4 /Si0 2 , #*J9^^1^n^^^«tt-^JiW4lJiShFs> #l&SbF 5 - 
H 2 S(VSiO*flt4fc#J , 4 1?N l§J fft ^ it^-fc^'J i£##T£t^ 



£.6 



H 2 S0 4 -SbF 5 /Si0 2 





30 






J»4tt«H*. ( 'W 1 ): 


2.0 






JgLjk&Jj (MPa): 


3.0 






£L&7&&.( 0 C ) 


30 








9 








100 


100 












c 5 


2.29 


1.81 


2.40 


c 6 


1.68 


1.42 


1.53 


c 7 


0.87 


0.84 


1.12 


c 8 


64.33 


66.14 


63.59 




30.69 


30.50 


31.65 


TMP 


28.43 


28.80 


28.11 




7.70 


5.80 


9.19 


417 


mm 


SbF 5 - 


-HCl/Si0 2 














30 






Mftt-t&t ( ): 


2.0 






(MPa): 


3.0 






iL&AA. ( TC ): 


30 






A^atfaJ ('hat): 


2 


10 


20 


T##4fc* ( * % ): 


100 


94 


90 










c 5 


1.44 


1.51 


2.91 


c 6 


1.57 


1.46 


2.28 


c 7 


1.48 


1.40 


1.74 


Cg 


69.07 


65.93 


68.78 




26.89 


28.75 


24.39 


TMP 


32.22 


29.54 


28.39 


C 8 #*2 


6.90 


6.54 


14.99 



4 £ #'J 6*=! |*J # >r & , /*] HCU^H 2 S0 4 *I 4f"HM£ SbFs-HCl 
/Si0 2 , W^T^^T^^^I-^, ^<frfr*J**JWL7. 

&, A, ^^^HSiMo)^^^J#^>fc^HSiMo-SbF5/Si0 2 , #*JR 



418 



Vjfc yi/ ^.t 


SbF 5 - 


-HSiMo /SiQ 2 












30 








2.0 






JgLjZ&j] (MPa): 


3.0 






( r ): 


30 








2 


16 


24 




100 


100 


100 










c 5 


0.65 


7.34 


2.77 


c 6 


1.99 


5.74 


2.16 


c 7 


4.28 


8.53 


3.98 


c« 


72.07 


69.36 


75.59 




14.59 


9.59 


15.50 


TMP 


47.23 


43.79 


49.69 


C 8 #*2 


0.00 


0.00 


0.00 



10 




1 



Abstract of CN1246467 



A process for the alkylation of isomeric paraffin and olefin features that 
in the condition of -10-200 deg.C, 0.1-10 MPa, 0.1-20/hr of raw 
material's weight space speed and 2-50 of ane/ene ratio, theisomeric 
paraffin containing 3-6 carbon atoms and monoolefin containing 3-6 
carbon atoms are in contact with a catalyst. Said catalyst contains porous 
inorganic carrier (40-95 wt.%), Bronsted acid (1-60 wt.%) and Lewis acid 
(0.3-15 wt.%). Said Bronsted acid is a heteropoly acid or an inorganic 
mineral acid. Said Lewis acid is chosen from A1C13, BF3 or XF5, where 
X is P ? As, Sb or Bi. Its advantages are not lossing active components of 
catalyst easily, no equipment corrosion and environmental pollution, and 
high transform rate and selectivity of reaction. 



